The antigenic profile of 13 normal formalin-fixed, paraffinembedded human main and accessory lacrimal glands, biopsied from patients aged ll to 78 years, was studied using a panel of 27 polyclonal and monoclonal antibodies. Secretory cells of lacrimal acini reacted with antibodies to S-100 protein and simple epithelium-type cytokeratins CK 7, CK 8, CK 18, and CK 19. Their luminal membranes were labeled with antibodies to carcinoembryonic antigen, epithelial membrane antigen, and epithelial glycoproteins recognized by Ber-EP4. Myoepithelial cells were often immunopositive for S-100 protein, vimentin, glial fibrillary acidic protein (GEAP), and a-smmth muscle actin. More rarely, they reacted with antibodies recognizing CK 5, CK 13, and CK 14, which consistently labeled the basal cells of lacrimal ducts. Unlike myoepithelial cells, basal ductal cells were immuno-Supported by a grant from the Paul0 Foundation. Correspondence positive for CK 7, CK 8, CK 18, and CK 19. In main excretory ducts, dendritic melanocyte-like cells co-expressing vimentin and S-100 protein intermingled with ductal epithelial ells. The luminal cells of lacrimal ducts basically paralleled secretory cells in their antigenic profile, although they lacked Bet-EP4 and were immunopositive for CK 4. Antibodies to neuron-specific enolase and synaptophysh reacted with nerve fibers among negatively reacting secretory acini. This antigenic profiie closely parallels that of salivary glands and provides a basis for studies of lacrimal gland pathology. Cyrochem 40:629&2, 1992) 
Introduction
Human lacrimal glands have traditionally been regarded as modified salivary glands (21). Both develop as invaginations of the embryonic ectoderm, the former from future conjunctival and the latter from oral epithelium. Morphologically the mature lacrimal glands closely resemble serous salivary glands, although their ductal system is apparently not so highly differentiated as is that of salivary glands (21,28). They are divided into the main lacrimal gland, situated in the superotemporal part of the orbit, and into accessory lacrimal glands, located below and above the tarsal plates (21). Interestingly, even though lacrimal and salivary glands are quite similar in morphology and function, their spectra of benign and malignant tumors differ from each other. In general, salivary glands are capable of generating a wider array of neoplasms than are lacrimal glands.
The antigenic profile of human salivary glands has been studied by many authors (2,3,6-8,10,12,15,19,20,22,26,27,29,30,32,33, 36,37). Much less is known about immunohistochemical properties of lacrimal glands (13,22,39,43,45,47) . In most cases, only specimens obtained during surgery for a lacrimal gland tumor have been studied, risking the possibility of reactive changes. Moreover, only a limited spectrum of antigens has thus far been studied in these experiments. The present report consists of a systematic survey of the antigenic profile of normal human lacrimal glands, using a panel of antibodies known to work well in formalin-fixed, paraffinembedded tissue. It also provides a critical comparison with previous, often contradictory reports of salivary gland immunohistochemistry.
Materials and Methods
Histological Specimens. Thirteen formalin-fixed, paraffin-embedded biopsy specimens from patients mistakenly suspected of having lacrimal gland pathology were selected from the files of the Ophthalmic Pathology Laboratory, Department of Ophthalmology, Helsinki University Central Hospital. Seven of the specimens were from main (age of patients 32-74 years) and six from accessory lacrimal glands (age 11-78 years). Four biopsies were from adolescents and one from an adult with an unusually prominent lacrimal gland, two from adults with eyelid tumors unrelated to the lacrimal gland, three were taken from adults to exclude sarcoidosis, and the remaining three from elderly patients with prolapsed orbital fat. In all cases, light microscopy confirmed normal histology of the lacrimal gland and the absence of inflammation. Finally, frozen sections from a normal main lacrimal gland of a 2-year-old girl were obtained during biopsy of a retrobulbar metastatic neuroblastoma and were studied for comparative purposes. Biopsies from human skin and adrenal glands were used as controls.
Immunoperoxidase Staining. Sections (5 pm thick) were cut from the specimens and mounted on chromium-gelatin-coated glass slides to ensure tissue adherence [ 0.05 g of potassium chromium(II1)sulfate dodecahydrate and 0.5 g of gelatin in 100 ml distilled water]. The specimens were deparaffinized in xylene and rehydrated in an ethanol series. When antibodies to intermediate filaments or synaptophysin were used, they were washed in PBS, pH 7.4, and pre-treated with 0.4% pepsin (2500 FIP-Ulg; E. Merck, Darmstadt, Germany) in 0.01 N hydrochloric acid at 37'C for 15 min to reduce background and to enhance the intensity of specific staining (4). Endogenous peroxidase activity was destroyed with a 30-min treatment in methanol containing 0.5 % hydrogen peroxide. The sections were then incubated with normal horse or goat serum (Vectastain ABC Elite Kit, mouse IgG and rabbit IgG; Vector Laboratories, Burlingame, CA; diluted 1:50) in a moist chamber for 30 min at room temperature. All immunoreagents were diluted with PBS containing 2.0% (w/v) bovine serum albumin (BSA; E. Merck) and the sections were washed for three 10-min changes in PBS between every step.
Incubation with the primary antibodies was carried out in a moist chamber for 1 hr at 37°C. Subsequently, the sections were incubated with biotinylated horse anti-mouse or goat anti-rabbit IgG antiserum (Vectastain ABC Elite Kit; diluted 1:200) and then with the avidin-biotinylated peroxidase complex (Vectastain ABC Elite Kit Reagents A and B, both diluted 1:160 and mixed 30 min before use) in a moist chamber at 37°C for 30 min. The peroxidase reaction was developed with 40 mg of 3-amino-9ethylcarbazole (Sigma; dissolved in 12 ml of N,N-dimethylformamide) in 200 ml of 0.05 M sodium acetate buffer (pH 5.0) containing 0.03% hydrogen peroxide. Coverslips were mounted with Aquamount (BDH Chemicals; Poole, UK). No immunoreaction was seen in control sections in which the primary or secondary antibody or the ABC complex was omitted. Sec-tions stained with different MAb of the same isotype were carefully compared to exclude any false-positive immunoreaction that might result from nonspecific binding of antibodies representing that isotype.
Immunofluorescence Staining. To further characterize myoepithelial cells, representative specimens were double stained using indirect immunofluorescence microscopy. For these studies the sections were initially processed as described above. After application of the primary murine antibody, they were incubated with fluorescein isothiocyanate-conjugated goat anti-mouse IgG antiserum (Boehringer; 1:50) for 30 min at 37'C. After washes in PBS, the sections were incubated with the primary rabbit antiserum as described above, and finally with rhodamine isothiocyanateconjugated goat anti-rabbit IgG antiserum (Boehringer; 1:50). The staining reaction was evaluated under an ultraviolet microscope equipped with filters for fluorescein and rhodamine fluorescence, respectively. Indirect immunofluorescence microscopy was also used to study frozen sections fixed for 5 min in ice-cold methanol.
Results

Histology of the Lacrimal Gland
Light microscopy of main and accessory lacrimal glands disclosed a classical tubuloracemose structure (Figure 1A) . For the purpose of this study, six glandular elements were identified. The smallest ductules originated from a cluster of (I) secretory acini ( Figure 1A ). The number of these ducts, which had a wall composed of a luminal layer of cuboidal and a discontinuous basal layer of triangular cells, varied greatly in different planes of section (Figures 1B and IC). They closely abutted to secretory acini and, when obliquely cut, were typically haphazard in shape and had a fairly narrow lumen ( Figure 1B ). Fortuitous tangential sections revealed that these ductules could extend all the way from the periphery of a lobule to a centrally located larger duct ( Figure 1A ). This part of the ductal system may be likened to (11) intercalated ducts ofsalivary glands.
Tributaries from intercalated ducts joined to form a larger (111) intralobular duct (21), which had a better-defined basal cell layer and was surrounded by connective tissue (Figures 1A and ID). It widened relatively abruptly to a still larger (IV) interlobular duct (21), which had a continuous basal cell layer and an inner layer of one or more pseudostratified cell rows (Figures 1A and 1E ). Finally, the main extraglandular (V) excretory ducts (21) had a multilayered pseudostratified luminal cell layer. The secretory acini were separated from each other by a thin rim of (VI) intralobular connective tissue containing fibroblasts, small nerves, and variable collections of lymphoid cells.
Antigenic Profile of Lacrimal Acini
Secretory Cells. The secretory cells of lacrimal acini reacted strongly with monoclonal antibodies LdS68 to CK 7 (Figure 2A (1) and consists of intercalated (2), intralobular (3), interlobular (4), and excretory ducts. Transition between an intralobular and an interlobular duct is relatively abrupt (within circle). Both are surrounded by fibrous stroma (str). Note tributaries from other intercalated ducts to the intralobular duct. Intercalated ducts (2) Cut (e) obliquely or (C) in cross-section have narrow lumina, a cuboidal luminal and a discontinuous basal cell layer, and are surrounded by secretory acini (sec).
(D) An intralobular duct (3) has a relatively wide lumen and a discontinuous basal cell layer, and is surrounded by fibrous stroma (str). (E) Note sharp transition from an intralobular (3) to an interlobular (4) duct (within circle), which coincides with the appearance of a continuous basal cell layer (arrowhead). The numbering system depicted in A will be used to identify various ducts in all subsequent figures. Bars = 25 pm. the cytokeratin antibodies tested were unreactive with secretory cells (Table 1) .
Polydonal antiserum to carcinoembryonic antigen (CEA) labeled the apical membranes of all secretory acinar cells ( Figure 2E ). It could also react with luminal contents and, albeit only weakly, with the cytoplasm of secretory cells. In every case, MAb E29 to epithelial membrane antigen (EMA) reacted with the apical membranes of a population of lacrimal acini, even though most acini remained entirely negative even in frozen sections ( Figure 2F ). MAb Ber-EP4, which recognizes another epithelial antigen, reacted not only with apical but also with lateral and basal membranes of most secretory cells in frozen sections (Figure 2G) . In paraffin-embedded material, a similar but weaker immunoreaction could be observed in a population of acini.
A highly variable cytoplasmic and nuclear immunoreaction for S-100 protein could be observed in most secretory acinar cells of all major and accessory lacrimal glands (Figure 2H) . In one specimen, MAb C3D-1 against the CDl5 carbohydrate epitope labeled several secretory cells.
Myoepithelial Cells. The pancytokeratin antibody lu-5 revealed putative flattened myoepithelial cells which were of spindle, stel- 
Antigen recognized, clone, isotype, and reactivity of antibody"
CK, cytokeratin; CEA, carcinoembryonic antigen; EMA, epithelial membrane antigen; Ber, epithelial glycoprotein epitope, Vim. vimentin; GFAP, glial fibrillary acidic Markedly variable staining intensity from cell to cell, rendering some areas unlabeled.
Immunopositivity mainly confined to cell membranes. d Immunopositivity detected only in some acini or ducts. e lmmunopositivity observed in a minority of specimens only. f hmunopositivity in frozen sections only. g lmmunopositivity in most but not all specimens.
' Positive immunoreaction observed in dendritic melanocyte-like cells.
protein; aSMA, a-smooth muscle actin; NSE, neuron-specific enolase; pc, polyclonal rabbit antiserum. immunoglobulin fraction.
Positive immunoreaction absent from dendritic melanocyte-like cells. late, or semilunar shape, and which had long cytoplasmic processes extending beneath adjacent secretory cells ( Figure 3A ). MAb CK B1 to CK 14. which failed to react with paraffin-embedded material, brightly labeled similar cells in frozen sections ( Figure 3B ). The other cytokeratin antibodies usually did not react with this cell type (Table 1) . However. the myoepithelial cells of one paraffinembedded specimen reacted with MAb D5ll6 B4 against an epitope common to CK 5 and 6 ( Figure 3C ). those of another with MAb KS-IA3 to CK 13 ( Figure 3D) , and in the frozen specimen they were labeled with both antibodies. Becaw of the intense labeling of secretory cells it was very difficult, cven in double-staining experiments ( Figures 4A and 4B) , to exclude ddinitely the possi-bility that some myoepithelial cells would have been immunoposirive for simple epithelium-type cytokeratins. but most of them were clearly negative (Figure 2A) . The myoepithelial cells did not react with antibodies to CEA ( Figure 2E ). EMA ( Figure 2F ). and the epithelial antigen Ber-EP4 ( Figure 2G ). They were, howcvcr. strongly immunoreactive with MAb 1A4 against a-smooth muscle actin ( Figure 3E ). In several specimens, rabbit antiserum to S-100 protein also reacted intensely with putative myoepithelial cells ( Figure 3F ). Double-staining experiments documented that many S-100 protein-positive cells were also labeled with MAb 1A4 (Figures 4C and 4D) . The reaction intensity varied greatly becwcen specimens, however. and in some glands the myoepithelial cells were entirely negative for $100 protein ( Figure 2H ). Neither myoepithelial nor secretory cells reacted positively for neuron-specific enolase ( Figure 3G ).
Most putative myoepithelial cells were positively labeled with MAb Vim 3B4 ( Figure 3H ) and, albeit more weakly and inconsistently, with MAb V9 against vimentin. A variable population of them reacted in all specimens studied with polyclonal and monoclonal antibodies to GFAP. The number of positive cells was usually greater with the rabbit antiserum ( Figures 4A, 4E , and 4G) than with MAb m25. As judged by double-staining experiments, a subpopulation of GFAP-immunopositive myoepithelial cells reacted with MAb CK B1 to CK 14, with the pancytokeratin antibody lu-5, with MAb Vim 3B4 to vimentin ( Figures 4E and 4F) , and with MAb 1A4 to a-smooth muscleactin ( Figures 4G and 4H ).
Antigenic Profile of Lacrimal Ducts
Intercalated Ducts. The inner luminal and outer basal epithelial cell layers of intercalated ducts reacted with MAb LIS68 to CK 7, CAM 5.2 to CK 8 and 18 (Figure 5A ), CK5 and CY90 against CK18, BA17 to CK 19, and with the pancytokeratin antibody lu-5. The immunoreaction was usually more intense and uniform in ductal than in secretory cells ( Figure SA) . In addition, the luminal cells were occasionally immunoreactive with MAb D5116 B4 against an epitope common to CK 5 and 6 ( Figures >B and 5C ). Their apical membranes reacted uniformly with antiserum to CEA ( Figure 5D ) and discontinuously with MAb E29 to EMA ( Figure 5E ). Faint cytoplasmic immunoreaction for CEA was also occasionally present.
Transition from acinar myoepithelium to basal epithelial cells of intercalated ducts was characterized by loss of immunoreactivity for a-smooth muscle actin ( Figure SF) . Furthermore, unlike most myoepithelial cells, the cuboidal and triangular basal cells were always immunoreactive with MAb D5116 B4 to CK 5 and 6 ( Figure  5B ). In some specimens they reacted also with MAb KS-lA3against CK 13 (' liable 1). A very variable cytoplasmic and nuclear immunoreaction for S-100 protein was seen in luminal and basal cell layers of intercalated ducts ( Figure 2H ). Intralobular and Interlobular Ducts. Both the luminal and basal epithelial cells reacted strongly with the pancytokeratin antibody lu-5 ( Figure 6A ) and with all antibodies to simple epithelium-type cytokeratins tested ( Figures 6B-6D ). Many luminal cells were labeled with MAb 215 B8 against CK 4 ( Figure 6E ), whereas positive reaction with MAb D5/16 B4 to CK 5 and 6 ( Figure 6F ), MAb KS-1A3 to CK 13 ( Figure 6G ), and MAb CK B1 against CK 14 was restricted to the basal cell layer. The reactivity of these antibodies paralleled that of normal conjunctiva, in which MAb 215 B8 labeled the superficial and the other two MAb the basal layers.
A faint positive immunoreaction for CEA and EMA on the apical membranes of luminal cells, similar to that seen in intercalated ducts, as well as a weak and variable cytoplasmic labeling for S-100 protein, was present (Table 1) . Several cells showed a faint positive cytoplasmic immunoreaction with antiserum to NSE. No positive label was obtained with antibodies to vimentin, a-smooth muscle actin ( Figure 6H ), or GFAP.
Excretory Ducts. Typical excretory ducts basically paralleled intralobular and interlobular ducts in their antigenic profile (Table   1 ). Luminal and basal cells reacted equally strongly with all antibodies to simple epithelium-type cytokeratins tested ( Figures  7A-7C ). However, the basal cell layer reacted relatively weakly with MAb KS-1A3 against CK 13 and MAb CK B1 to CK 14 ( Figure  7D) , while a rather faint cytoplasmic and apical positive reaction for CEA ( Figure 7E ) and apical immunoreaction for EMA ( Figure  7F ) was seen in the luminal cells.
The excretory ducts differed from all other elements of the lacrimal ductal system in containing a population of dendritic cells, interposed between basal and suprabasal epithelial cell layers, which were simultaneously immunoreactive for vimentin ( Figure 7G ) and S-100 protein ( Figure 7H ), but lacked all cytokeratin types tested in double-staining experiments. Melanocytes of adjacent normal human conjunctiva reacted identically.
Antigenic Profile of Intralobular Connective Tissue
The intralobular connective tissue septa were mainly composed of fibroblasts, capillary endothelial cells, occasional mononuclear cells, and other elements that reacted strongly with MAb Vim 3B4 and V9 against vimentin ( Figures 3H and 4F ). Some of them were additionally labeled with antiserum to s-100 protein, as were Schwann cells of adjacent nerves ( Figure 4H ). In addition, occasional polygonal cells and Schwann cells that reacted with the polyclonal antiserum against GFAP were present in intralobular connective tissue septa. MAb Leu-7 recognizing the HNK-1 carbohydrate epitope reacted exclusively with myelin sheaths of larger nerve fibers in interlobular connective tissue.
A multitude of small nerve fibers adjacent to myoepithelial cells and basal portions of secretory acinar cells were labeled with antisera to NSE ( Figure 3G ). Larger nerve fibers themselves were labeled with MAb 1A3 and 13AA4 recognizing neurofilament triplet proteins. Smaller nerve terminals abutting acinar secretory cells were revealed with MAb SY 38 to synaptophysin. Although MAb LK2HlO against chromogranin reacted with most epithelial cells of lacrimal glands, this was probably a nonspecific crossreaction, as the polyclonal rabbit antiserum to this antigen failed to react with any cell type of lacrimal glands but labeled human adrenal medulla.
Discussion
Secretory cells of human lacrimal glands reacted strongly with monoclonal antibodies against cytokeratin (CK) polypeptides 7, 8 and 18, and moderately for CK 19, indicating the presence of the four common simple epithelium-type CKs in this cell type (4). In human salivary glands, secretory cells consistently react with MAb to CK 18 (3, 12, 15) . However, MAb PKK 1, PKK 2, SK60-61, and KM 4.62, which detect one or more of CK 7, 8, 17, 18, and 19, label secretory cells only weakly (15, 22) or not at all (2, 12, 15) . CK 19 has been found exclusively in salivary ducts (2, 12) . These discrepancies are likely due to differences in the epitopes recognized by the antibodies used, as these studies have mainly used frozen sections or fixation in ethanol or methacarn, all of which methods preserve antigenicity of cytokeratins well (4).
Secretory cells of lacrimal acini did not react with antibodies to neuron-specific enolase (NSE) or synaptophysin, although these . antigens were detected in nerve fibers among lacrimal acini, in agreement with studies of salivary glands (18,36). They disagree, however, with a recent report in which a positive immunoreaction with another antiserum to NSE was taken as evidence of neuroectodermal derivation of lacrimal secretory cells (40). Moreover, the widespread presence of NSE in many embryologically unrelated cell types (18) precludes any conclusions as to the histogenetic origin of lacrimal glands solely on the basis of a positive immunoreaction for NSE.
,e--
In line with a previous study, myoepithelial cells of lacrimal glands did not obviously react with antibodies recognizing simple epithelium-type cytokeratins (43). Salivary myoepithelial cells have, however, sometimes been immunopositive with MAb KM 4.62, Ks 18.18, PKK 1, and PKK 2 reacting with CK 7, 8, 17, 18, and 19  (2,12,15 ). Most often the salivary glands studied were partially destroyed by malignant tumors, suggesting the possibility of reactive changes (2,15). In addition, technical difficulties in differentiating the intense immunoreaction of secretory cells from that of myoepithelium may account for the discrepancies.
Antibodies to CK 14 react with myoepithelial cells of salivary glands (2,3,7,22) . These cells are also labeled with MAb SK 2-27 to CK 14, 16, and 17 (22) , which might likewise be attributed to CK 14. In addition to a positive immunoreaction for CK 14 in the frozen specimens, MAb D5/16 B4 to CK 5 and 6 labeled lacrimal myoepithelial cells in some specimens. Lack of positive reaction in the majority of specimens suggests that the antibody used may not have optimally detected CK 5 , the natural basic counterpart of the acidic CK 14 (4). Indeed, myoepithelial cells of salivary (12,41) and lacrimal glands (43) react with MAb 34PE12 to CK 5 , 10 and 11 (41,43) and KA-1 recognizing CK 4-6 (12). In the absence of a positive reaction with MAb 215 B8 to CK 4 and MAb 8.60 against CK 10 and 11 (2,7) this might be ascribed to CK 5. In contrast, the sporadic labeling of lacrimal myoepithelium by MAb KS-lA3 to CK 13 has not been paralleled in studies of salivary glands, as MAb KS 8. 12 and KS 8.58 allegedly recognizing CK 13 and 16 have been unreactive with myoepithelial cells (2,7,12). This might indicate individual variation in the polypeptides present in them, or that subtle reactive changes may alter the intermediate filament profile towards that of basal ductal cells. Lacrimal myoepithelium was labeled with antibodies to vimentin, as has often (3,10,15,22,26), but not always (12,27), been reported for salivary glands. Two previous studies of human lacrimal glands have failed to detect vimentin in this cell type (13, 43 ). The possible presence of GFAP in normal myoepithelium of lacrimal (13.39) and salivary glands (2,29,33,36) has likewise remained debatable. Some negative results with MAb to vimentin may result from differences in the epitopes recognized by the antibodies used (12J5). However, most discrepancies are likely due to loss of antigenicity during formalin fixation, as positive results have been obtained almost exclusively when either frozen sections or proteolytic digestion to regain epitopes lost during tissue processing have been used (4,10,13,15,22,26,36) . By the latter method, all lacrimal glands presently studied showed many myoepithelial cells immunopositive for GFAP. Myoepithelial cells also expressed actin isotypes characteristic of smooth muscle cells, as has been observed in other studies of lacrimal (13, 43) and salivary glands (7,14,20,22,41) .
Most authors have reported that salivary myoepithelium reacts with antibodies to S-100 protein (6,17,19,22,29,33,36) , although negative results have also been obtained (22, 30) . Moreover, in many of these studies, secretory and ductal cells have additionally reacted positively (17, 29,30,36,43) . These findings were challenged in a recent report which failed to detect any other s-100 protein-positive elements than periacinar nerves in salivary glands and suggested that previous authors have confused these with myoepithelial cells (41). In the present study, many typical myoepithelial cells, distinct from adjacent nerves, as well as secretory and ductal cells did definitely react with the same antiserum to S-100 protein. These cells were simultaneously immunoreactive for a-smooth muscle actin, further confirming their identity. Positive immunoreaction has also been noted by others in various cell types of human lacrimal glands (39,43).
One should note that S-100 protein is a dimer consisting of two possible subunit polypeptides (17, 42) . It has been suggested that the a-subunit is mainly present in secretory (17,30) and the P-subunit in myoepithelial cells (17,19,29), whereas both subunits have been claimed to be present in ductal cells (17,19,29,30) . The antiserum presently used reacts with both subunits (42). As other antisera may detect either one or both of these polypeptides, it is understandable that widely varying results ranging from virtual absence of immunoreaction to labeling of all glandular elements have been reported for salivary glands (6,22,23,29,33,36) , making comparison of the results difficult.
The ductal systems of lacrimal and salivary glands differ from each other in that intercalated and striated ducts have usually not been described in lacrimal glands (21) . Small ductules analogous to intercalated ducts of salivary glands were nevertheless quite prominent in human lacrimal glands. Immunohistochemically, with some minor differences, they reacted identically to intralobular and interlobular ducts.
The luminal cells of lacrimal ducts basically paralleled acinar secretory cells in their antigenic properties. Both reacted with all antibodies to simple epithelium-type CKs used, in agreement with studies of salivary glands (2,3,12,15,22) . Likewise, both cell types are labeled with antibodies to CEA and EMA (16,22,36) . Nevertheless, ductal cells differed from acinar secretory cells in expressing CK 4 and lacking epitopes recognized by Ber-EP4. This finding contrasts with the failure of MAb KA-1 against CK 4-6 to label the inner luminal layer of salivary ducts (12) .
In contrast to the antigenic resemblance of secretory acinar and luminal ductal cells, acinar myoepithelial and basal ductal cells clearly differed from each other. Unlike myoepithelium, the basal cells always reacted with D5/16 B4 to CK 5 and 6, MAb KS-lA3 against CK 13, and all antibodies to the simple epithelium-type cytokeratins tested. These observations agree well with previous studies of salivary glands (2,7,12,15 ). Furthermore, basal ductal cells were never labeled with antibodies to vimentin, a-smooth muscle actin, and GFAP, all detecting subpopulations of myoepithelial cells. One study has reported, however, that MAb Vim 24 to vimentin did react with the basal cells of salivary ducts (15) . Basal ductal and myoepithelial cells also share one antigen , CK 14 (2,3,7,22) . The presence of a dendritic cell population positive for vimentin and S-100 protein in the basal and suprabasal layers of excretory ducts of lacrimal glands, probably related to melanocytes or Langerhans cells of conjunctival epithelium, has not been paralleled in studies of salivary glands.
In conclusion, the antigenic profile of the lacrimal gland was found to be quite similar to that of human salivary glands. The somewhat divergent lines of differentiation of these developmentally related secretory organs apparently are not reflected in any major immunohistochemical differences. In particular, similarities of the ductal systems of lacrimal and salivary glands are much more pronounced than differences between them. However, this may not necessarily be so under abnormal conditions. It 
